Cell adhesion molecules and the transition from short- to long-term memory.
Training chicks on a one-trial passive task results in a cascade of molecular and cellular processes in two forebrain regions, culminating within 60-90 min in post-translational glycosylation of synaptic membrane proteins and expression of immediate early genes c-fos and c-jun. We have found a second window of vulnerability of memory to the protein synthesis inhibitor anisomycin, 4 h downstream of training. By 5.5 h post-training this window closes, to be replaced by a window of sensitivity to blockade of glycoprotein synthesis, presumably representing post-translational modification of the newly synthesised proteins. Amongst the pre- and post-synaptic membrane glycoproteins involved it both first and second time windows are the cell adhesion molecules, L1 (at both times) and NCAM (at the later). Molecular dissection of the external membrane domains of L1 distinguishes between a requirement for the IgG domain at the early time, the fibronectin-like domain at the later. The second time window only occurs if the animal is trained on a stimulus strong enough to be remembered for a long period. Weak memories do not persist beyond 6-8 h and the second wave of glycoprotein synthesis does not occur. Thus the second wave may represent the molecular processes required for the alterations in synaptic configuration, by way of the adhesion molecules amongst others, required for the morphological changes in neuronal connectivity hypothesised to encode memory.